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Po arathyroid storm can be fatal if not recog-
nized early. We describe the clinical course
and management of a patient in whom this

condition presented as severe hypercalcemia and
hypernatremia.

Case report

A confused 65-year-old man was admitted to
another hospital because of anorexia, polyuria,
weakness and a weight loss of 4.5 kg over a 3-week
period. His past history was unremarkable.

There were no abnormal physical findings,
but the serum levels of creatinine, calcium and
phosphorus were abnormal, at 595 (normally less
than 120) ,umol/L, 4.53 (normally 2.20 to 2.60)
mmol/L and 1.76 (normally 0.85 to 1.45) mmol/L
respectively. After 4 days of therapy with intrave-
nously administered fluids and furosemide the
calcium level fell to 3.46 mmol/L, but the patient
remained confused. The serum levels of sodium
and chloride were high, at 160 (normally 135 to
145) and 117 (normally 96 to 106) mmol/L respec-
tively; the levels of potassium and carbon dioxide
were normal, at 4.7 (normal values 3.5 to 5.0) and
29 (normal values 22 to 30) mmol/L respectively.
The patient was transferred to our hospital.

The patient was disoriented and appeared
chronically ill. His central venous pressure was 3
cm H20, blood pressure 100/70 mm Hg and pulse
rate 60 beats/min. He was afebrile. The serum
creatinine level had fallen to 468 ,tmol/L. The
serum magnesium level was 0.73 (normally 0.70 to
1.06) mmol/L and the serum albumin level 26
(normally 35 to 50) g/L. Urinalysis showed nothing
abnormal.

The patient was treated with 0.9% saline and
20 mg of methylprednisolone, administered intra-
venously, every 6 hours. Once the central venous
pressure was normal the 0.9% saline was replaced
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with 0.45% saline plus boluses of normal saline to
maintain the central venous pressure at 8 to 10 cm
H20, and 40 mg of furosemide was given every 8
hours to ensure a urine output of 200 mL/h. The
patient's mental status improved, the serum sodi-
um level fell to normal, and the serum creatinine
level fell to 273 ,mol/L. However, since the serum
calcium level remained elevated, at 2.91 mmol/L,
200 MRC units of calcitonin was given subcutane-
ously every 8 hours and 2 g of phosphate given
orally three times daily. This was insufficient to
reduce the calcium level below 2.60 mmol/L.

The serum alkaline phosphatase level was 209
(normally 20 to 100) U/L and the proportion of
bone isoenzyme elevated. A skeletal roentgeno-
graphic survey that included the hands was nor-
mal, as was serum protein electrophoresis (aside
from a low albumin level). A bone scan showed
increased uptake in the lungs, stomach, knees and
ankles. Complete gastrointestinal investigation, in-
travenous pyelography, and a liver and spleen scan
were normal, as was the 24-hour urinary excretion
of protein. A bone marrow biopsy showed resorp-
tive lacunae containing osteoclasts and fibrosis,
suggestive of osteitis fibrosa cystica. Computerized
tomography revealed a mass on the left side of the
neck inferolateral to the thyroid cartilage, and the
parathyroid hormone level was found to be 1260
(normally 29 to 85) pmol/L.

A parathyroid adenoma measuring 3.5 X 2.5 X
1.2 cm was removed from the left side of the neck.
Three normal parathyroid glands were identified.
The serum calcium level fell to 2.39 mmol/L the
day after surgery and is still normal; the patient
remains well.

Discussion

This patient had severe hypercalcemia, which
led to poor oral intake of fluids, a urinary concen-
trating defect and renal insufficiency, resulting in
hypernatremia and contraction of the extracellular
fluid volume. The hypernatremia and volume con-
traction were likely also related to the excessive use
of furosemide relative to the amount of saline
infused.
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Initially the patient was treated with 0.9%
saline despite hypernatremia in order to expand
the extracellular fluid volume as rapidly as possi-
ble and thus improve calcium excretion. In such
cases it is of paramount importance that the
extracellular fluid volume be returned to normal
and kept so while furosemide is given since
insufficient volume replacement can lead to in-
creased hypernatremia and increased tubular reab-
sorption of calcium. Since idiogenic osmoles are
generated within brain cells in hypertonic states to
prevent brain cell dehydration, too rapid lowering
of the serum sodium level can cause cerebral
edema; therefore, the subseqent reduction of the
patient's serum sodium level was gradual. The
serum electrolyte and magnesium levels should be
closely monitored in this situation and deficits
corrected.

The terms acute hyperparathyroidism, para-
thyroid crisis and parathyroid storm have been
used to designate this rare fulminant presentation
of primary hyperparathyroidism. In their recent
review Bayat-Mokhtari and colleagues' found 128
cases in the world literature since 1939, when the
first case was reported.2 Wang and Guyton3 noted
that 14 (1.6%) of 882 patients treated surgically for
primary hyperparathyroidism had parathyroid
storm, presenting with marked mental distur-
bances and very high serum calcium and parathy-
roid hormone levels; 40% had renal calculi then or
had had them in the past. It is unclear why mild
hypercalcemia should progress to the crisis state,
with such a profound rise in the serum calcium
level, but contraction of the extracellular fluid
volume, stress from intercurrent medical illness, or
hemorrhage within an intact gland could be pre-
cipitating factors.4

Without an appropriate history, differentiat-
ing parathyroid storm from hypercalcemia associ-
ated with malignant disease is difficult. Distin-
guishing features of the latter are chronically ill
appearance, anemia, hypoalbuminemia and ab-
sence of skeletal changes associated with hyper-
parathyroidism,3 although in our patient the pres-
ence of some of these features led us to suspect
malignant disease at first. A bone scan showing
uptake of the radioactive isotope in the lungs and
stomach that can be attributed to metastatic calcifi-
cation may suggest primary or secondary hyper-
parathyroidism rather than malignant disease.15 In
addition to ultrasonography, computerized tomog-

raphy has been used to demonstrate parathyroid
adenomas; its variable success rate has recently
improved to as much as 78% in some series.6

Pathological studies of parathyroid glands in
these patients usually show a single chief-cell
adenoma and only rarely carcinoma or hyperplasia,
although electron microscopy has shown many
lysosomal bodies, this reflecting a high level of
synthesis and release of hormone.7

Definitive treatment is resection of the tu-
mour. While the diagnosis is being sought, aggres-
sive medical therapy to control the hypercalcemia
and the fluid and electrolyte status should be
instituted. Failure of medical treatment, even in the
presence of coma, is an indication for emergency
surgical exploration if sufficient evidence is pres-
ent to exclude malignant disease.4

In the case we have presented, the diagnosis of
parathyroid storm was not made for almost 2
weeks after admission. With the availability of
computerized tomography, ultrasonography and
rapid assays for parathyroid hormone in some
institutions, we suggest early assessment of the
parathyroid glands in cases of severe hypercal-
cemia to establish the diagnosis and expedite
definitive management, for if parathyroid storm is
not recognized early the outcome can be fatal.

We thank Dr. John W. Digby for referring this most
interesting patient.
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Chemistry without catalysis

Chemistry without catalysis, would be a sword without a handle, a
light without brilliance, a bell without sound.

-Alwyn Mittasch (1869-1953)
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